AretheJ/y and ¥ A Dependencies the Same?*
R. Vogt

The description of particle production in pA inter-
actions as a simple scaling of the pp production cross
section with mass number A,

OpA = O'pNAO( ; ()
has been used to describe many processes. The fac-
torization theorem suggests that a should be unity.
Drell-Yan production agrees with a = 1 to rather
high precision with some deviation at large values
of Feynman X, X = P/ Pmax- A less than linear A
dependence has been observed for J/y, W/, Y, and
Y’ +Y” production with 0.9 < a < 1 near xg ~ 0.

The A dependence of J/W production at xg > 0 is
known at several different energies. The ' A depen-
dence is not as well known but it was recently found
that its o is smaller than the 3/ o for xe < 0.2. The
J/W A dependence has been used to determine the
strength of the “anomalous” J/\ suppression. How-
ever, an important assumption in this interpretation
is that all charmonium states interact while in “pre-
resonant” |(cC)gg) states. Since ~ 40% of the ob-
served J/y’s come from . decays, a measurement
of the xc A dependence is crucial for the understand-
ing of J/W suppression. No measurement of the xc A
dependence has yet been made.

Now the xc A dependence will be measured in two
fixed-target experiments at different energies. The
NAGO collaboration has been approved for pA mea-
surements at 450 GeV and nucleus-nucleus interac-
tions at 158 GeV [1]. They will have forward xg cov-
erage only. The HERA-B collaboration at DESY has
placed target wires around the halo of the 920 GeV
proton beam at HERA [2]. They will measure the
J/W, W', and X A dependence over —0.5 < x¢ < 0.3,
the first charmonium experiment with coverage sig-
nificantly below xg ~ —0.1.

If the J/W and X A dependencies are the same,
then the picture of a pre-resonant color octet state
will be validated. Then charmonium production and
absorption at fixed-target energies can be essentially

described within the color evaporation model. How-
ever, the nonrelativistic QCD model predicts that
Xc production should be predominantly color singlet
while direct J/@ and @’ production is via color octet
states. If this picture is correct, the A dependence of
Xc production could be quantitatively different than
that of the J/y and ¢'.

Here we focus only on charmonium production
and nuclear absorption for a clear illustration of its
A dependence since it is the only effect that causes
the A dependencies of the charmonium states to dif-
fer substantially. At larger negative Xg, the A de-
pendence may be different than expected from pre-
resonant absorption, depending on the production
mechanism, as we demonstrate. Other nuclear ef-
fects do not depend on the identity of the final char-
monium state, see Ref. [3] for details.

When considering charmonium production in a
pure color state, as in the color evaporation model,
we find little difference in the charmonium A de-
pendencies in regions accessible to past experiments,
in agreement with the J/y and " measurements to
date. However, when the X, is considered, its large
color singlet component results in a substantially dif-
ferent A dependence in the nonrelativistic QCD de-
scription. This difference should be easily detected
by NA60 and HERA-B. Their results should quickly
answer the question posed by the title of this paper.
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